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PREFACE 



This book is a partial description of the PLATO elementary school 
fractions curriculum. Chapters on multiplication and decimals will be 
added at a later datSp For each lesson described herej we have included 
pictures of a few selected screen displays which seem representative of 
the material in the lesson. The reader should bear in mind that the sense 
of a display often depends on the order and manner in which various parts 
of the display appear^ so that interpreting a particular display as a 
whole is usually more meaningful than trying to read it from top to 
bottom. Of course i the few pictures with each lesson cannot show the 
entire content of the lesson. Anyone interested in more than a brief 
overview should try the actual lesson at a PLATO terminal* Many of our 
lessons require that the terminal be equipped with a touch panel. In this 
book each such lesson Is identified the word "touch" after the title 
on its description page. 

The curriculum presented here is a preliminary version which has not 
yet had extensive testing in eler^entary school classrooms- This testing 
should be possible during the next several months. We anticipate the need 
for many changes and revisions based on information gathered during these 
classroom trials. 
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THE STUDENT SESSION 



Each day's session has three parts called "slots, 
Review Slo t 

Review slot is the ''warm-up'' period* It includes practice of already- 
learned skills I reinforceinant of recent main slot material 5 andj 
occasionally, readiness for a lesson soon to orcur in main slot* Each 
day's review slot has several short (often one page) lessons* A par-- 
ticuiar lesson may appear every day, or every faw daySs for several 
weeks • 

Main Slot 

Main slot is the heart of the session* It includes the new material. 
A student may see more than one lesson in each day's main slot. Many 
lessons* especially the long oneSs are done a little at a tima and will 
continue to appear for several days* For most of these lessons 5 the 
student is required to do a short segments usually a specific number of 
problems, then is allowed to continue in the lesson for as long as he or 
she wants. Wlien the student chooses to move on to some other available 
lesson (by pressing SHIFT-NEXT) , the remaining part of the lesson is 
saved for future sessions. 

Choice Slot 

Choice slot allows th^ student to choose lessons from a list. Many of 
tha lessons in the list are games that reinforce recently learned 
mathematical skills. Other lessons may encourage exploration of new and 
different ideas and strategies or provide practice of previously learned 
skills* The student is free to leave one lasson and choose another at 
any time. 
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STUDENT PERFORMANCE DATA 



Evaluation of a student *s performance in a lesson Is complicated by two 
factors I 

1) The student receives inmediate feedback for each response. 
Error feedback may be a short hint or one of a variety of 
help sequences. 

2) Many of these lessons continually adjust the difficulty of the 
task, based on the student's perf ortaance. 

Because of this individualization, a percentage score or a count of correct 
responses for a lesson is, by itself, a poor measure of perforinance. Instead, 
^e keep a ''status,*' A student's status for a lesson reflects the amount of 
help the student required, tt- difficulty of the tasks performed, and other 
factors which depend on the particular lesson. This status and the specific 
criteria used to detemine it are available to the teacher. For check-ups 
and some other lessons extra diagnostic data is also available. 

The statuses used in the fractions curriculum are described below. If 
the student has finished a lesson, his or her statu^i for that lesson is one 
of these: 

Very good 

OK 

Poor 

Help now 

If the student has started a lesson but has not yet finished it, his or her 
status for that lesson is one of theset 

Continued (abbreviated "contd") 
Help-continued (abbreviated "helpctd'-) 

If the student has not started a lesson, his or her status for that lesson is I 
Not seen 

The meaning of each status Is as follows: 

Vary good The student completed this lesson with little or no 

difficulty and is ready for any further work which 
depends on this lesson. 

OK The student completed this lesson with some difficulty. 

The student is probably ready for further work which 
depends on this lesBonp but may have some trouble. 
Sometimes this category covers a broad range of 
performance. 
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Poor This status Indicates one of two things i 

1) The student did very poorly at the beginning of 
this lesson and was dropped out of this lesson as 
not yet ready for it, OR 

2) The student gave mostly wrong responses and either 
was stepped through this lesson with much help or 
was not allowed to complete It* The student is 
not ready for further work which depends on this 
lesson* 

If the student does poorly on the first try In a 
lesson, he or she usually is allowed to try it again 
later. 

Help now* (This is used mostly for check'-ups*) 

There were enough wrong responses to indicate that 
the student is not ready for further work which 
depends on the material for this lesson* This lesson 
will be tried again later (how much later depends on 
the specific case). In most cases ^ the student will 
not see any new material until this lesson is passed. 

Continued The student has started this lesson but has not yet 

fintshed it. 

Help-continued''^ (This Is used for key instructional lessons *) 

j i e student is doing poorly but will continue the 
lesson* He or she is not likely to finish this 
lesson without help. 



*Help now and Help-continued are reserved for key lessons In which success 
is necessary in order to continue in the fractions curriculum. 
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ORGANIZATION OF THE FRACTIONS CUMICULUM 

The curriculum is divided into chapters. Each chapter has a topic of 
major emphasis, but also includes lessons which provide readiness for later 
material, review of previous material, and general experience and enrichraent 

The order in which these lessons are listed is approximately the order 
in which they appear for the student. However^ the curriculum is not at all 
a linear sequence of lessons* Many lessons will take several days for the 
student to complete, while others will appear only once. In each session 
the student may see several lessons — some new and some continued from 
previous seasions. The sequencing of the lessons is affected by variations 
in the performance and preference of the individual student. For example, 
a student who chooses to move on to a different lesson at every opportunity 
will have more lessons in a partially-finished state (and therefore have a 
less linear curriculum) than a student who tends to stay with a lesson until 
It is finished. 



11 



WANING OF FRACTIONS 



Simplified Curriculum Chart A2 

Lesson Descriptions 

Share a Candy Bar ^ A3 

Share Jtimplng Beans A4 

Cut and Paint A5 

Fraction Notation A6 

Paint and Compare A7 

Paintings Library AS 

Sticks »n* String A9 

Lights AlO 

Lights: Equivalent Tract ions All 

Check-up for Meaning of PraGtlons Al2 
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A2 

MEANING OF FRACTIONS 
a simplified flowchort 



SHARf A 
CANDY BAR 



SHARE 
JUMPING BEANS 



cur 

AND PAINT 



FRACTION 
NOTATION 



f PAINT and"] 

' COMPARE I 

U _ ^ _ 



PAINTINGS 




STICKS 




LIGHTS 






UllRARY 




'n' string 





lights: EQUIVALfNT 
FRACTIONS 



CHECK-UP FOR 
MEANING OF FRACTIONS 



+ 



BASIC 

— EXPERIENCE 

— PRACTICE 
ENRICHMENT 

+ REMEDIAL 





A3 



Share a Candy Bar 




jl get gfie fsO^th gf^^ gfli^f' ^gf" 



too. I j ?^rt|i ^h^ sart^ i 




s,f the ssp^^ ^af" .: i 



^^^^ -^i-^ 



IS ir.-43"(j tc» move 
^EkJ^ fs gut egn^ feflt" 



Purposa? Define 1 half ^ 1 third, 1 fourth, and 1 fifth of ati object* 

Description: Thera are four problensi the etudeat ahares a candy "bar fairly for 
2, 3, 4, and 5 kids on the screen. Imphasla is on equal pleeea. 



14 



A4 



Share Jump Ina Beans (touch) 



®'L1J 

IP-less* r S5 ? *- * = 








1 j^Ji^''f 



ThiFiSi, Tern; 



rurposas Defttia 1 half, 1 third, 1 lourth, mud 1 fifth of a set of objicts. 

iserlpttoni Thefs ars four problems s the student shiaras a box of jimplng 
baaiis fattly for 2| 3, 4, and 5 kids on the sereen* 
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Cut and Paint (touch) 











• I in* 


♦ h"* 




pa 1 




1 
i 

=# 




! 
! 



















a I )ns ■ { in* 



U|H^i hflril.,r|i i.;.^, r;si'-'te^ fas? fifths tHf fc^. 



e i in* 



paint 




4 i !Fi£ 



PCMOVC 



S ft rtNa 






Purpose: 1) lat the student construct fractions of a region. 
2) Bring in nuffiarators greater than 1# 

Deacriptloni The itudent paints fractions of fectangular boxes* The fractions 
Include some equal to 0, and some equal to 1* Difficulty and length of 
the problem sequence adjust to the student's perfomance* 
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A6 



Fraction notation 




Try t*^5«i 

i fift>ifi 



5 



Purpose: 1) IntTDduae 1/4 as a short way to wrltft 1 fourth. 
2) Show the etudent hov to wt±t% 1/4 on PLATO. 

Dsicrlptlon: PLATO sKplalns that 1/4 is a short way to wite 1 fourth. 
"nim student practicaa writing fraetlona using tha new tiotatlon. 



17 



A7 



Paint and Compare (touch) 



















1 
I 
I 

































i f 



r?? I i t*^ fee- - 




Purposes Introduce a method of coinparing two fractioni. 

Daserlptlon: Hie student predicts 'yhtch of tvo fractions is bigger, then 
paints two Idftiitical boxes Cong for each fraetloti) to check the pre- 
diction. The predletlon can be changed after paintimg. Son© of the 
problems involve equivalent fractions • 
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A8 



Paintings Library, (touch) 




I. 

ft. «lts 



2^3 



U2 



s ^ infills ste i^"* *s s^c"* > 



7e 3« ^h* jf^a &y fFSetiOht press DATA. 

^ 4 pJinttr^, prg^s BtfK. 




Purposei 1) Encoiirage paliitlng a fraction of a boK different ways. 

2) Initiate the idea of re-arranging the painted areas without 
cha.nglng the fraction paintad. 

3) jrovlda opportuiiltles to notice equivalent fractions. 

4) Let students shaTe their work with others. 

Description; The student can paint a hex to keep in the library or look at 
paliitlngs done by classmates. Due to space limitations, each student 
can keep only two paintings. A student can replace his or her paintings 
with new ones. 



FRIC 
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A9 



Sticks 'n' String 



Stick D 
Shou,' ! of D 



Stick D 
Shouj f of D 

Z thiras sf D 



Purpose a 1) Let tha student construQt halves and thirds of varloue lengths. 
2) Inphaslge the Importance of the uiilt length. 

Deacriptlonf The atudent constructs fractions of sticks of four dlffarent 

lengths*. Using a string the sMe length as the stick, the student folds 
the string Into halves or thirds and meaaurss off the appropriate fraction i 
Students who have done wtll on previous lessons trt^ll do the standard 
prohlra saquenca, which iMludes fractions < 1 and i 1, Other studmnts 
will do the rmedlal sequsnces which Includes only fractlans < 1* Both 
problem sequences vary with the student's perfannance In the lesson^ 



AlO 



Lights (touch) 




t V 1 

V 


r- r 

f 








OSes 



Practice constructing and identifying fractions of a set of objects. 



Description: The student turns on fractions of a set of light bulbs. After 
some success, PLATO turns on some lights and the student Identifies the 
fraction represftnted. For this lesson the denominator of the fraction 
la always the ntmber of lights in the set. The student is expected to 
move quickly to the next lesson (•'Lights s IquivalMit Fraetlons ) where 
the denoaittator Is different from the number of lights. Difficulty and 
length of the problem sequence adjust to the Btudent's performance. 
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Lights ; Equivalent Fractions (touch) 




9 


9 


9 






^t^ 


9 


9 


9 


9 


9 


9 



9 9 

9 9 



n r, 
W V 



9 
f 

w 

9 



t^rrv^^a rri T? 9f t^"-* 



ParpQae: Introduce equivalent fractions j using a set of objects, 

Daacrlptlon: The lesson consists of problems like thlsi The student turns 

on 1/2 of 8 light bulbs I then notes that 4/8 of the lights are oiij and 

concludes that 1/2 of the lights is the sMe as 4/8 of the lights* 
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Check-up fog Heanlng of Fractions (touch) 



■i 1 ! fte 





Purpose I 1) Review the meaning of fractions. 

2) See if the student Is ready for more advaneed material. 

Description: The chack^up consists of a short sequence of problems from 

each of 2 lessons i "Cut and Paint," and "Lights." The sequence varies 
with the student's performance. 

Notei If the etudant was dropped out of "Lights" as "not ready" for the 
lesson, he or she is allowed to re-^try the lesson bafore going to the 
check-up. If performance is good on this second tryi the student is 
allowed to try any of the enrichment lessons he or she seams ready for. 
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mxm mmms and feactions > i 



Sdj^llfied Curriculum Chart ^2 

Lesson Descriptions 

Pl«a II 

Fractions ZZ 

Cutter Stuck "5 
2 Pizgas for 3 Kids 

2 Plzaas for 3 Kids— Generalized B7 

MlKed Nmabers Introduction B8 

Mixed Numbers with Pizza 89 

Plzga: Remedial Cutter Stuck BIO 

Pizzas Eemedlal Equivalent Fractions Bll 

Skywriting and Spider Web B12 

Units g3 

Make-a-Monster 

Sticks 'n' String 

Try These I Iractlons and Mixed NimberB Bib 

Try These I Equivalent Mixed Nimbers B17 
Vocabulary I Whole Nmber, Fraction, Mixed Mianber B18 

Sort Numbaf 3 by Form Bl9 

Number Line f Whole Nimbers B|0 

Mixed Niuaber Notation B21 
Darts 

Check-up for Mixed Numbers and Fractions a 1 B23 

Check-up for Nvraber Line B24 



MIXED NUMBERS and FRACTIONS > 1 
a simplified flow chart 



PIZZA 



pizza ; remedial 



I 
I 

! CUTTER STUCK ! 

+ + ^- - + 



SKYWRITING 
AND SPIDER WEB 



UNITS 



+ + 

I pizza: REMEDIAL 

I EQUIVALENT FRACTIONS | 



MAKE-A- 
MONSTER 



r 



STICKS 



1 'n' STRING I 

+ 1— — + 



n-RY these : fractions"^ 

1^ AND MIXED NUMBERS J 



vocabulary: whole number 
fraction, mixed number 



pRY THESE : EQUIVALENT"j 
1^ MIXED NUMBERS j 



SORT NUMBERS 
BY FORM 



NUMBER LINE : 
WHOLE NUMBERS 



MIXED NUMBER 
NOTATION 



DARTS 



CHECK-UP FOR MIXED NUMiERS 
AND FRACTIONS > 1 



— BASIC 

— EXPERIENCE 

— PRACTICE 

— ENRICHMENT 
-+ REMBDIAL 



CHECK-UP FOR 
NUMBER LINE 



Pis za (touch) 



Purpose: Work with fraetlons z 1$ mlKid numtersp equivalent fraetlonSi 
and fractions as division. 

Description! This lesson Is actually a compcslte of six lessona that have 
been mlKed togather to ereata a aiquence that we hope ^11 be mora 
interesting and thought^provoklng thaoi each lesion done aeparately* 
The six Individual Issaons are daecrlbgd separately on the ASKt mi^ page 
These six leBSone ^rlll be combined for the student into a sequemee beglu^ 
nlng with the most basic and mixing in ether ty^BB of problMs as the 
student seems ready. Student data wiXL be kept separately for each of 
the six lessona* From the lesson Index ^ the taachsr may ehoose to sea 
the combined sequence or any of tha Indlirldual lessons. 
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Pizzas Fractions (touch) 




Purpose: 1) Re-emphasize with physical model that 3/4 is 3 of a fourth. 
2) Extend this to fractions >1. 

Description: The student operates a pizza place, serving kids who appear and 
ask for specific fractions of pizza. The problem sequence depends on the 
student's performance. It is designed to do fractions <1 until the 
student is familiar with the model, then lead into fractions equal to 1 
and >1. 



ERIC 
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B5 



PlEza; Cutter Stuck (touch) 




Purpose: Begin equivalent fractions. 

Description: The student operates pizza place, aervliig kids who ask for 

specific fractions of plEia. The automatic pizza cutter Is stuck on the 
"OTOng*' nimber of slices, so, for eK^^le, the student has to use eighths 
to make a half. 
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B6 



2 piyaas for 3 Kids (touoh) 
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2 Vizzm for 3 Kide—Generallzed 




Purpose: Ganeralizatlon of the 2 plzzaa for 3 kids lesson* 

Description: The student fills in "short stories" of the format: "2 pizzas 
for 3 kids. Each one gets ^ of a pizEa*" The lesson uses Q and 
to generalize* 
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Pizzas Mixed Nu mbers I ntroduction (touch) 




Purpose: Introduce the idea that a fraction and a mixed number can name the 
same number. 

Description: The student shares 1 5/3 plzscs (and similar amounts) fairly 
between two kids. The kids get 1 1/3 pizzas and 4/3 of a pizza, res- 
pectively, so the conclusion is that 1 1/3 Is equivalent to 4/3. The 
problem sequence adjusts to the student's performance. 
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B9 



Mixed Numbers with Pizza 




Purpose I Use a physical model to clarify the equi^yalence of a mlKed nraibar 
and a fraction greater than 1^ This is basically a practice lesson 
which will appear about four probl^s at a ttoe# 

Dascriptioni ^e student fills in a fraction name and a mixed n^ber natae 
ta describe a picture of pl^Eas. There Is very specific step-^through 
for errors* Difficulty adjueti to the student's perfomance. Higher 
level problras often have no picture as long ag the atudeiit is doing 
well. 
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Pizza I Ril§ii§i,.^^i£OSMS^ (touch) 




Lde help for students who can't handle '*PiEEa 
ir the trouble on "PiEzai Cuttiir Stuck" la 



Cutter Stuck." 
ath^atlcal or 



Purpose! Provic 
See whethei 

just difficulty with thft compleKlty of the model. 

Descrlptloni This Ib like "Pizza: Cutter Stuck/* except that there Is only 

one pizza, and It Is already cut. The student har. to uga eighths to make 
1/2, etc,, but Is not cnncernea with cutting the pizzas. 



EKLC 
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Pizza: Remedial Equivalent Fractions 




Purpose: PrDvide help for students haviiig trouble with equivalent fractions* 

Description: T^^o kids on the screen each have somm piE^a* The student is 

asked which kid has more and whether they hava the same amounts. Anaweri 
are saved for diagnostic use by the teacher. There arm five probl^e. 
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Skywriting and S pider Wab 




Purpose: 1) Provide experience with a new unit — a turn. 

2) Provide eKperlence with very basic programing ideas* 

3) Let students share their progrMS with other students through 
the progr^ library. 

Descrlptian: The student wites a program to move an airplane (or spider) around 
the acreen, leaving a trail of smoke (or web). A program consists of a 
sequence of "forwards" and "turns," Each student can aave one program 
in the library and repJ.ace it at any time with a new one* 
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Units 




Puifpoie: Point out the importance of the unit. For ex^mpXm^ 1/2 of one 
unit can be the same as 3/4 of another unit. 

Descriptions There are ten independent pages In this lesson. On each pa; 
some kids on the screen diacuaa a situation involving units* This 
lesson will appear one page per session. 
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Make-a-Monster (touch) 




Purposei 1) Re-emphasize that 3/4 is 3 of a fourth. 

2) Provide aKperience with a nev; unit — the cup* 

3) Familiarise the student with a model that will be useful later for 
equivalent fractions and coifflDon denominators. 

Description: The student uses measuring cups to mix monster formulas in an 
eccentric scientist's laboratory* 
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Sticks -n- String 




Show i o f D 



Show ! of D 

2 thipda D 



Purpoeei Let the student conitruet 1/2^ tll^ 3/2p 1/3, 2/3* 3/3* and 4/3 of 
various lengtha. This Is for studenti who did tha rCTedlal "Stlcki 'n* 
String" sequ^ce in the "Msanlng of Fractions^* chapter (that sequenea 
Included only 1/2, l/S, and 2/3). Studants who did tha standard saquance 
will not see this lasson. 



Deacirlptloni The atudant construGtg fractions of sticks of four differant 

langths« Using a string tha mmm length as tha Btlak» the student folds 
the string into halves or thirds and measures off the appropriate fraotion. 
This lesson is identical to tha standard saquenca of "Stloks *n' String" 
In the "Meanings of Fraetlons" chaptar. 
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Try These; Fract ions and Mixed Numbers 




Purpose: Provide quick practice converting fractions to ffllxed numbers and vice 
versa. This Is for students who already have a basic understanding, but 
need practice. 

Description: This lesson occurs one page at a time for quick practice of an 

already learned skill. There are four problems per page, and no pictures 
or models. Problems r.re like 2 1/3 4 /3. If the student is wrong 
twice on a problem, PLATO gives the answer to it. Difficulty adjusts 
to the student's performance. 
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TgY_These[ Egulyalent _Mljced Numbers 




Purpose: Provide quick practice ranamlng mixed numbers as done In addition 
and subtraction of mixed ntmbers. This is for students who have a basic 
underatandlng, but need prflcttce. 

Descriptions This lesson oorurs one page at a time for quick practice. 

There are four problena per page, and no pictures or modfils. Problems are 
like 4 1/2 - 3 / /2. If the student is wrong twice on a problOT, PLATO 
gives the answer to It. Difficulty adJUBts to the student's performance. 
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Vocabulary; Whole Number. Fraction. Mixed Ntmber 



6 e 

24 

42 5 ok 



These Ar* fr^etjera . 

T 



these are ffli ^ed rajfrfegr:^ . 

3i ' li 
45* art 

i» snether mi*e^ tt^a^rf flartyi i- 



J Ufty sre tHsse ealied Bi^ed nuisfeefs? 



I bet It beeayae 

the'j''re aii ™i«ed 



^ beesuse they're fl«^ by mrxinf 



Purpose: Introduce vocabulary used in future lessons. 

Descriptions The student Is presented with examples of whole numbers, 
fractions, and mixed nrabers, then asked to write one of each. 
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Sort Ntanbers by Form (touch) 



Teu^h hereto 
the 



If 19 4 15 14 
t 3W 3 4f| 10 





iiHXE t^M^ IN HC^ 




3 


15 19 


14 



m>TO MJPBCRS IN HERE 

BN 4H 



cra» the □ 
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Purposes Practice dlatlnguishing "fraetlonSs" "mixed ntmberSf" and "whole 
ntii^ers." This Is nacasaary for undsratandlng tha vocabulary used In 
future lasaona^ 

Daacrlptlons Several numbara (whole nufflbersi fractions, and rnSMBd nimbers) 
are scattarad on the acreen with three boxes to sort th^ Intoi one 
each for whole n^berap fractional and mixed nmibars. The atudent sorts 
the nuonbera Into the appropriate boKea« nils lesson td.ll appear one 
page at a time. 
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Number Line: Whole Nimbers 




Purpoea: Familiarize the student with whole niaabers on the number line* 

Deicriptlon: The student fills in whole nmnbers on a number line. Difficulty 
adjusts to student's performance. 



■J- 
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Mixed Number Notation 





2^ tsmm hm^9. 


0 


i 

1 2 > 3 












Purpose I Show the student how to write mixed numbers on PLATO. 

Description: PLATO shows how to wite 2 1/2. The student wltes 1/2, 11/2, 
and 2 1/2 to mark points on a nimber line that already has the whole 
numbers labelled. 
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Darts 





I 


iteot the <1ar«' 
at > 


0 



1^2 



Sh^t the 4«Ft 



Purpose: Experlenr,a locating fractions and mlKed numhars on the number lln 

Description: The student writes numbers or expreaslona to shoot darts at 
balloons tied to a number line. Difficulty adjusts to the student's 
performance. Higher levels have fewer Integers on the line and/or 
smaller balloons to shoot at. 
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Check-^up for Mixed Numbers and Fractions & 1 (touch) 



erftse & pine 




Purpose: 1) Review mixed numbers and fractions a 1* 

2) See If the student Is ready for material that uses these concept 

Description: The check-up Includes a short sequence of problems from each 
of three lessonsi "Plaiai Fractionsi" "Sticks *n' Strings" and MlKed 
Numbers with Plzia." Most of the fractions used are a 1, 
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Check'-up for Nimber Line 



hit c biWosri ulth >v«fv da^t? 



at > ! i ^ 



I i 3 



That * an 



Purposei See If the student is ready for further number line work. 

Description: The student plays two games of "Darts*" Each game has three 
balloons to pop, all of which can be hit with denominators less than 7* 
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EQUIVAL^ FMCTIONS 



Siffipllfiad Curriculim Chart 
Lesson Descriptions 

BoKssi Equivalant Fractions 

Boxes s How Much Is ralntad? 

Lights t Equivalmt fractions 

Pick a Tub 

Splash I 

Plizai ROTadlal Iqulvalsnt fractions 

PlEMi Remedial Cutter Stuck 

Boxes! Nma Equivalent Fractions 

BoKesi Equivalent Fractions Practice 

Maks*a-Monsters Equivalent fractions 

Sort Equivalant fractions 

Equivalent fractions Generalliad 

Sort Equivalent Niaabars 

Try Thasei Equivalant Fractions 

Introduction to Stoplest Terms 

Simplest Terms 

Plzzai Conmitfn Denominator 

j{g^0«*iL»Honstar£ Cotmion Denominator 

Equivalence acperlence 

Torpedo 

Check«up far Equivalent Fractions 
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EQUIVALENT FRACTIONS 
0 simplified flow chart 



BO^ES: EOUlVALfNT 
FRACTIONS 



BOXES : HOW MUCH 
IS PAINTED? 



lights: eouivauent 
fractions 



PICK A TUB 



SPLASH ! 



i pizza: REMEDIAL i 

I EQUIVALENT FRACTIONS I . ^ _ _ ^ 



I pizza: REMEDIAL , 
I CUTTERS 



boxes: NAME • 
EQUIVALENT FRACTIONS 



boxes: EQUIVALENT 
FRACTIONS PRACTICE 



MAKE- A- monster: 
EQUIVALENT FRACTIONS 



SORT EQUIVALENT 
FRACTIONS 



SORT EQUIVALENT 
NUMBERS 



EQUIVALENT 
FRACTIONS GENERALIZED 



INTRODUCTION TO 
SIMPLEST TERMS 



[" TRY these; ^ 

[^EQUIVALENT FRACTIpNS J 



PIZZA : COMMON 
DENOMINATOR 



SIMPLEST 
TERMS 



MAKE -A- MONSTER 
COMMON DENOMINATOrJ 



EQUIVALENCE 
EXPERIENCE 



BASIC 
- EXPERIENCE 

— PRACTICE 

- ENRICHMENT 
+ REMEDIAL 



TORPEDO 



CHECK-UP FOR 
EQUIVALENT FRACTIONS 
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Boxes; Eqiilyglent Fractions 
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the tJSi? 










the frg 







Purpoaas Introduee a method for eonitructlng fractions equivalent to a 
given fraetion* 

Dascrlptioni flATO paints a fraction of a box* Thm student im stepped 

through the procea.i of cutting the box into more placas to fl:*d another 
name for the fraction^ Difficulty adjusts to the student's performance. 
The first problem glvea a very specif Ic step-^throughi later ones move 
faster and give less step^-through. 
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Boxes; How Much Is Painted? (touch) 



B I 1 



a i I ne 





Purpose I Develop a strategy for figuring out what fraction of a box la 
painted. This skill will be useful later for addition of fraetiona 
using painted areas of a box* 

Deecriptloni PLATO paints part of a box. The student can draw and erase 
lines to figure out what fraction of the box Is painted. Difficulty 
adjuets to the student's performance* 
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Lights : Equivalent Fractions (touch) 



9 9 9 9 9 9 
9 9 9 9 9 9 



turn en i ef l!l*^'t3. 



* 1^ 9 t ^ 

t 9 t t -r 



Just right s lu=«n. 



^ ^ 
V 



Turn en 6 sf tNs 1 liHts, 
Just right, Egsan, 

it 

Tpu typRe^ on ll ef th* hlHts, 
I it 



Purposes Construct aqulvalent fractlonSp uelng a set of objecti* 

Descriptloni This is a eontlnuatlon of "Lights i EquivalMt Fractions" 

which was started in tha first chapter. The lesson consists of prohlamB 
like thiss the student turns on 5/6 of 12 light bulbs > then notes that 
10/12 of the lights are on, and concludes that 5/6 of the lights is ths 
emm as 10/12 of the lights. The student cDntinues the problra sequence 
where he or she left off in the first chapter. 
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Pick a Tub (touch) 



Helen's turn' 




V.r h*?lp, pr<?i'* HELP- 



S turn' 



\JJdvhJJ 



Fer Heip, pF#M NCLP. 



He 1 en ' s turn ^ 



VAAAJUU 



ii if 



i i 3 



F^.^ i-^elp* pf^'S'? *LP, 



I I I I i 



Rfidy's turn' 



) I i 



H fsF Helenn 
< far flf^ 1 



rop ^aip, pfgaa ^&Pf 



Purpose; Previde experience estlBatlng posltlona of pure f ractiona on a 
ntnAer line. 

Descriptions This Is a gmm for one or two players. A ball Is on a ntniber 
line with tuba underneath, and ten fractions are given. Each turn con- 
ststs of touching a fraction and a tub. The ball bouncea the fraction 
distance and falls into a tub. If the student chose the right tub, the 
ball la marked with his or her initial. Difficulty adjusts to performance. 
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Splaghl 




Purposes Provida general eKp^rieflGe relating and convertliig fractions to 
Integers and mixed numbers « 

Description: This is a g^e for one or two players. A kid on a pogo stick 
tries to hop to the and of a dock without falling into the water* The 
student tells the kid how far to go. Difficulty adjusts to the student 
performance* 



54 



C8 




Da«^ rte^s >^¥e nvgr* tK»r^ Bahi li^ 



Dee^ Oa^lj^ ftii'^t Bt^ii tH^ri rte^a? 




Purpoees Provide ramedtal and diagnostic help fox students having troubLt 
with aquivalent fractlOtti. 

Description : Two kids on the screan tjich h&v^ ao^t plz^a. The studetit ti 

asked which kid has more mi whether thay ha^a the same Mount. ^nsT^ers 
are saved for dlagnoatle uia bjr thi ttsGhar, Thare are five probJtoa* 
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Pizza I Ramadlal Cutter Stuck (touch) 




Purpose: Provide extra help for students who have trouble with equivalent 
fractlona, 

Deacrlptlonr The student has one pl^^a which Is already cut Into a n^bar 

of equal plecee* k kid on the screen asks for a partlauLar fraction of 
the pl^za. Problems Include using sixths to make 1/23 eighths to make 
1/4^ and alittllar problems. 
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BoKg^i Name E^ulyaljgt Irac tlgng ( touch) 




Ptirpose: Practice nMiing equivalent fractions with xrlaual feedback compaTtng 
all of the named fractions. 

Daecription: PLATO paints a fraction of a bCK. The mtudmt nanaa fractions 
equivalent to the given one. Each OOTtd fraction is painted on a nm 
bOK so that all of the fractions can be eorapared* The student removes 
any fractions that he or she decides arc not equivalent to ths given 
one. Difficulty adjusts to the student's performance. 
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B oxes: EqijlVcalent: Fracti ons Practice (touch) 




Purpcsa: Practice naming aqutvalant fractions ^Ith a familiar modal 
available for help* 

DiscTtption: PLATO paints a fraction of a boK^ and the student writes othar 
namaa for that fraction* (The student can draw^ and erase llnea on the 
box,) Some probleDas aak the student to draw lines on the box to show 
that two fractions are equlv^alent. Difficulty adjusts to the student's 
performance. 
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Make-a-MonBter ; Equl-yalent gractions (touch) 




Purpose-. Provide experience using equivalent fractlotis with a familiar model. 

Description This is like the tarller Make-a-Monster, but the student has to 
^ uae equivalent fractions. When the foraula Includea 3/4 cup of something, 
the 1/4 cup is not available, but the 1/8 or 1/12 cups are. Thm lesson 
records which cups a student has used for each fraction, and when possible 
chooses available cups from those not yet used. If a student la doing 
paxtlcularl7 well, he or she ^tU get "hard" formulas (e.g., a situation 
where he or she must measure 3/9 ?rt6h a 1/6 cup). 
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Sort Equivalent Fractlotis (touch) 






31 
















Purpose* Provide practice identifying equivalent fractionB, This is for 

students who already have a basic mderatanding of equivalent fractiQaa* 



Description: Several fractions are scattered on the screen along with Zj 3, 

or 4 loops. The student sorts the fractions into the loops so that each 
loop contains an equivalence set* DlfflGulty adjusts to the student's 
perfonnance. This is a practice lesson which will appear one page at 
a time. 
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Equivalent Fractions Generalized 




Purposa: 1, Present a aystefflatlc method £ot finding fractions equivalent to 
a given fraction* 
2. Practice naming an equivalence set in orders starting with 

edjttpleat terms. This skill ^111 be useful later for eystematlaa 
finding a common denominator for addition and subtractlpn of 
fractions. 

Descriptioni The first part of the lesson demonstrates that other names for 
a fraction can be found by multiplying the niwaerator and the dinomlnator 
both by the game number , Kids on the screen question the method, PL^TO 
justifies it for various cases by making more lines on a painted box 
and giving a short eKplanaeion, In the second part of the lesion, the 
student uses this method to list equivalence sets for given fractions. 
Difficulty adjusts to the student's performance. Lower difficulty levels 
of far much help. Higher levels encourage the student to work without 
PLATO'S help. 
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Sort Equivalent Numbers (touch) 




urpose: Provide practice identifying equivalent whole numbers ^ fractions, 
and mlKed numbera* This is for students who already have a basic under^ 
atanding of equivalent fractions and mlKed nimberSp 

escriptlon* Several numbera (whole numbers, fractiona, and mlKed numbers) 

are scattered on the screen along with 2, 3| or 4 loops. The student sorts 
the nuabers Into the loops so that each loop contalnB an equivalence est. 
Difficulty adjusts to the student's performance^ This is a practice 
lesaon which will appear one page at a time. 
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Try These i Eg ulvalent Fractions 




Purpose I Provide quick practice with equivalent fractions. Thla is for 
students who have a basic understanding of equivalent fractions^ but 
need practice* 

Descriptloni This lesson ocaurs one page at a tljse for quick practice. 

There are four problems per pagei and no pictures or modela. Problems 
are like 1/2 - ^ /6, If the student is wrong twice on a problem, 
PLATO gives the answer to It^ Difficulty adjusts to the student's 
perfox^ance* 
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Introduction to Sim plest Terns 




Purpoaai Give tha student a somewhat rough definition of the "simplest 
terms" name for a fraction. 

Description: PLATO presents an ordered equlvalenee set for a fractions with 
the simplest terms n^e listed first. PLATO points out the simplest 
terms name. After a few such examples, PLATO presents an equivalenae 
set and asks the student to identify the stopleat teme name. Kids 
on the screen make coments about "simplest terms*" kid points 

out that the simplest terms name Is the nwie with the smallest numerator 
and denominator. Practice examples follow, some dsaling with more than 
one equivalence set at a time and some having the nwiaa scattered in 
no particular order. 



EKLC 
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Furpoaa: Present and practice a systematic method for finding the simplest 
tetms name for any fraction. 

Description: Kids on the screen suggest that the equivalence set is not 
neeeesary for finding the simplest terms n^e for a fraction. For 
given fractions the kids help the student divide out coOTon factors 
of the numerator and denominator to find the simplest terms name. 
Difficulty adjusts to the studeut's performance. PIATO's help is 
gradually reduced until che student la finding the simplest terms na»e 
Indep endent ly • 
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ftzzai Coimon DenQmliiator (touch) 




Purpose: Provide eKperlenea finding and using a cmmQn denominator with 
a familiar model* 

Description: The Btudant has one plzEa with which to aerva two or three 
kids on the screen who want different fractions of pl^za. The plz^a 
must be cut once to serve everyone^ Difficulty of probl^a adjusts to 
the stufisnt's performanee* 
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Make-a-Monster : Coproon DenQmlnator (touch) 




Purpose: Provide experlanca finding and using a coranon denominator wiuh a 
familiar physical model. 

Description I This is like the earlier Make-^a-Monstsr , but the student must 
choose one measuring cup to do all the ingredients in the formula* For 
most students, this will be a straight forward common denominator 
eKerclae. But, for students ^ho do particularly well in this prograrap 
there will be a few "hard'' formulas* (A "hard" formula might include 
6/9 cup, 2/4 cup, and 5/5 cup^ the appropriate cup choice would be 
1/6 or 1/12,) 
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Equlvalenca EKper lence (touch) 




Purpose: 1) Encouraga the student to think about why we can find the 
simplest terms name tor a fraction by dividing out the 
common factors of the numerator and denominator, 
2) Give the student a chance to aKperiaent with factora and 
divisibility realtad to equivalent fractions, using PLATO 
to do the computations - 

Description J Some kids on the screen briefly explain that they can get 
another nme for a fraction by dividing out cor0mon factors of the 
numerator and denominator* Then the student uses both multiplication 
and division to construct more n^ea for given fractions* PLATO 
does the computation ^ so that the student Is concerned only with 
eKploring multiples ^ factors* divisibility , and any other patterne 
that he or she may find IntereGting, 
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rorpedo 
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s'lf .- 
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Purposes Practice estimating fractlcnal dlstancefi on a mumber line. 

Description: This Is an tnteiterfflliial nunber Hn« gane. Two students conpete. 
One controls a boat, tht other a stibnarltie. The object is to move tc a 
point above (or below) the oppoBt»t's piftce md shoct It. The nvioibeT 
line varies from game to ganei 
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Check-up Cor Equivalent Frii cfc lons (couch) 
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Purpose I 1) Rwlaif equivalent Iraatloas. 

2) See If the student le ready 
for oateTtil that uses equl*- 
vaLent fxaatlong^ 

DesGrlptlons The chick-'Up Includes from 

1 to 3 selaeted problema from e^Qh 

of 5 lessons f 

BoKesi Eqiil\raliEit Fractlona Fractlci 
Sort EqulvaLant Factions 
Equlvaliiit Fractions GenerallEed 
Try Theses Equivalent rraetlQns 
Simplest rtrms 

The nunbef of problems depends on the 

student parlotmance. 
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ADDITION Airo SUBWACTION CLIKl BBNOMINATOKS) 



Sifflpliflad Currlculiffli Chart 

Answer Format 
Aidltlosi and Subtraatlon ot Miiced NmbtrB with 

Like Sanomlnators 
Sort Iquivalent froblOTi 
Target Sraetlca 
firactiona Baskathall 

Sliflpllf^^g AMj0%tB to Additiott ProblCTS 

Standard fora Praatlcs 

Addition Practlaa^ S^llfylng Aoiwers 

AddltlQfi and Subtraatloa Drill 

Subtractloa with "BorroirtnLg" 

Afidltloii and Subtraattoa Practlcs with SJoBpllfy 

Ing and "Borrowini" 
Chsck"Up for Addition and SubtraetlDm (like 

danoolaatpra) 
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ADD a SUBTRACT LIKE DENOMINATORS 
Q simplified flow chart 



NEW ANSWPR 
FORMAT 



ADDITION AND SUBTRACTION OF mmO 
NUMBERS WITH LIKE DENOMINATORS 



SORT EQUIVALENT 
PROBLEMS 



TARCET 
PRACTICE 



FRACTIONS 
BASKETBALL 



SIMPLIFYING ANSWERS 
TO ADDITION PROBLEMS 



[Standard form"] 
^ practice i 



ADDITION PRACTICE, 
SIMPLIFYING ANSWERS 



r" ADDITION AND "1 
j^SUBTRACTION DRILL J 



SUBTRACTION 
WITH "BORROWli'^G' 



ADDITION AND SUBTRACTION PRACTICE 
WITH SIMPLIFYING AND "BORROWiNS" 



CHECK-UP FOR ADDITION A>'D 
SUBTRACTION (LIKE DENOMINATORS) 



BASIC 

EXPERIENCE 



— ' PRACTICE 

_____ ENRICHMENT 
+ -+ REMEDIAL 
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New Answet Format 




Write iS.; agsiri, I* 

at 1? ?H di fferint .1 

T 



Purpose: Introduce the new way that a student -s answer look when he or 

she wTTltes a fractiom or nai3ced titimber on PEATO. 

DeacrlptloTii The student writes several mijmd numbers^ Sonie of them appear as 

3 1/2 Ctha "old" format); others appear as 3 ^ (t:he "ne?^'* format), 

HiB new fprmat will he uied in zha .^dditlom and subtraction lessons where 
the old format inlght look coafusiuy« The new format Involi/^a no change 
in the keys preseed ty the student ^ Dnly ini the way PJJlTO bIiows it* The 
old format is easier for PLATO Lo handi« and allows maiiy more options for 
the studentp so it will continue to be listu! %i?hf,n#var ^h^ nfw format Is 
not needed* 
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Addttlon and Subtraction of Mixed Numbers with Like Denominators (touch) 



2J 



l i;s.! m si 1 



2i 



►vr^,, fT^;h iJ-iyld y©M left' 



41, 



Haul fnefv u^ie piixtB^ § 



21 

-i* 
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Purpose: Begin addition and subtraction of fiactlons and tttaed nimbers with 
like denominators. 

Description: The student answers addition and subtraction problems. Plaza 

pictures and extra help are available. Mfflculty adjusts to the student's 
performance. The student who Is doliag mil pets some problems without 
pictures. 
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Sort Equivalent Problems (touch) 




Purpose I Introduct the Idea that renaming the niunbers In an addition or 
subtraction problem makaa another name for the same problem* This 
idea will be useful when we begla finding a coianion denomlfiatQr for 
addition and subtraction* 

Deacriptions Several expresilons Involvttig addition and aubtraetlori are 

scattered on the screen with two or three loopi to sort th^ into* The 
student sorts the expreaalons into the loops so that eaeh loop contains 
an equivalence set. Difficulty adjusts to the student's performanca. 
This lesson will appear one page at a time. 
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Tatget gractlce 











-4 f IB 


















" =4 -3 -i 











Purpose: Addition practice which may encouraga checking the answer by 
estimation. 

Description: The student fires a renote control rocket at a target. Both 
the rocket and the target are on a number line at known poBltions. An 
easy estimate will hit the target for a "SCOM," but only the exact 
answer gets o "BULLSEYE." Difficulty adjusts to the gtudent's performanee 
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Fractions Baskatball 




W 



2l 



i.! • I., li 



a 



Purpose i Subtraction praetioa on the nuBabar line. 

Description: Thla Is m game for one er two students* Given ball and basket 
positions on the niaaber lines the student bcmees the ball some fraction 
or mixed number (e*g*, 2 7/8 makes the ball d^^ two bounces of length 1 
then seven bounces of length 1/8) to make a basket* Dlffleulty adjusts 
to the student's perfomance. 
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Simplifying ^swers to Addition Problems 



Mit' 1 think 

21. 





[&g6d ia*a- Let s write, 
I all &jf fFSttig^s j 



mmmm 



Let '9 s ! ! T^iRS 



G^d ides' L<t » <i<f^ite 




p^FtJ let = tji"its 
4 l« FiyfT^ef" pAf^" ■ 



yh«t ii^u^Id air!*? 



^4 



-J 3 



Let 5 %al 1 f. 



Purpose: Show a need for simplifying the answer to an addition problem. 

Description: The student answers an addition problem. Several kids on the 
screen auggest different correct answers to the samm problra. In order 
to avoid this confusion, they decide to always nrae their «iswers with 
the biggest posaible whole number and with the fraction In alfflplest ten 
They call this way "standard form." The student practices writing some 
numbers in standard forni. 
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Standagd Forn ?ractica 



Writs ti-w »*ar*i#r.j j.irm r=i9ji*5 th#s« ngmE=«r? 



that's s 'i«rii* if ^if, 

ri.jff£-5F. 



Purpose: Frmctlca writing fraotions and mixed nitmbsra in standard form. 

Daacrlptionj The atudmat writes tha standard torn naaaa for glvan fractions 

and mixed nmnbers. Riera art four prablOTs^per paga# Aftar tha student ?s 
third wrang try an a problamt PLATO glvaa the answar. Difficulty adjusts 
to the studrat'a parforMnee, This lasaan will appear one page at a time 
for mast students. Studenta wha hava troubla with It ^11 mmm more pages # 
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Addition Practice, Simplifyi ng Answers 



II 



Name 1 ' i ri 




HELP 



9©^ 




Purpose t Provide e3^:perience adding fra^*^-^nn© and mlKed numbers with like 
denominators, slnplifying ^^^^weXb < ; ^ ^caisary* 

Descrlptloni The etudeiit answers addl Won i^voblems, slfflpllfylng answers 

when necessary. PlaEa plcturag and extra, help ars mvallable* Dlffleulty 
adjusti to ths studtnt-s perfomance. 
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Addition and Subtraction Drill 








' Iff"' 


Pid ySiJL lfiB%^a4 
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Purpose I Practice adding and subtracting fraetione and mixed nurobara with 
lika denominators. Thia is for atudanta who have a baalc underacancling 
but need practice* 

Peacriptioni There are four problems par page and no pleturas or models. 

There le help for atudantii who have trouble "borrowing" or putting the 
answer in standard formn There are special messages for coimon errors 
like adding instead of subtracting. The student will see one page at 
a time. Difficulty adjusts to the student^s performance. Problems which 
Involve "borrwing" will appesr In this lesson only after "borrowing" 
is introduced in other lessons » 
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Subtraction with ^^Borrowlng'' (touch) 



Hjf*«!°> st.srt avers 





Purpose I Introduce a method for solving eubtractlon probl^a like 3 j * . 

Descriptions The student does "borrowing" problems while operating a plEza 

place ^ For example, the atudent starts with 3 i plazas , then glvei away 

^ of a pl^ga by cutting one of the whole plsiag* The student wltes a 

subtraction n^ber aentencei 3 j - ^ ^ 2 ^ * Difficulty adjuats to the 

etudent's perforaance. Harder problems have less specific step*through and 
ask the student to wlta the subtraction number sentence before cutting 
the plz^a. 
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Addition and Subtraction Practice tr.ith Sim p lifying and ''B drrowlng" 




Purpose: Provlda axperi^ ^ adding and subtracting fractions and mixed 
nvmbera* simplifying nswers and "borrowing" when neceaaary, 

Deserlptloni The student is stepped through subtraction probl^s Involving 
"borrowing." Difficulty adjusts to the itudent's perforn^nce. Higher 
levels of difficulty give less help and include addition problras as 
well as Bub traction problems. Most, but not allp of the subtraction 
problems Involve "borrowing*" 
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nhRpk-up for Addition and Subtraction (like denominators^ 




Purpose I 1) Raview addition and subtraction of fractions and mlKed numbers 
with like denominators. 
2) See if the student is ready for further material. 

Description: The check-^up consists of selected problems from two lessons i 
"Standard Form Practice" and "Addition and Subtraction Practice with 
Simplifying and Be ^ng." The student tries \ch addition or sub- 
traction problem av help. If he or she c it do the problem, 
PLATO offers help 
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ADDITION AND SUBTRACTION (UNLIKE DINOMINATORS) 



Simplified Currlculmn Chart 
Lessan Deaeriptir ■ 
HeiiristicB I 

Paint Addition! PLATO Paints 
Heuristics II 
High Wi :a 
Heuriitice III 
Heurietics ill Practice 
Faint Addition? Student Paints 
Addition and Subtraction Drill 
Target Practice 
Fractions Basketball 
Heurietics IV 
Heuristics X7 Practice 
Paint Additions Choice 
Inequalities with Like Denominators 
Addition with Equivalence Sets 
Addition and Subtraction Practice with Equiva- 
lence Sets 
Stmtsglas for Listing Sets 
Heuristics Review 

Inequalities with Unlike Denominators 
Check-up for Addition and Subtraction (unlike 
denominators} 
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E3 
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Ell 
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113 
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116 
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ADD a SUBTRACT UNLIKE DENOMINATORS 
a simplified flow chart 



Ht u^'i./. ! (CS I 



PAINT ADDITION ' 
PLATO PAINTS 



HEURISTICS II 



HIGH WIRE 



HEURISTICS III 



HEURISTICS i: 
PRACTICE 



PAINT ADDITIOr^ 
STUDENT PAINTS I 



^ ADDITION AND | 

Ijubtraction drill J 



HEURISTICS IV 



TARGET 
PRACTICE 



FRACTIONS 
BASKETBALL 



} HEURISTICS IV 
I PRACTICE 



PAINT addition: 

CHOICE 



INEQUALITIES WITH 
LIKE DENOMINATORS 



ADDITION WITH 
EQUIVALENCE SETS 



ADDITION ^ND SUBTRACTION 
PRACTICE WITH EQUIVALENCE SETS 



STRATEGIES FOR 
LISTING SETS 



BASIC 

EXPERIENCE 
PRACTICE 
ENRICHMENT 
REMEDIAL 



HEURISTICS 
REVIEW 



INEQUALITIES WITH 
UNLIKE DENOMINATORS 



CHECK-UP FOR ADDITION AND 
SUBTRACTIOM (UNLIKE DENOMINATORS) 
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Heuristic I 



> * thi? .if'.*. 




# f.?> J. 




Purposes 1) Introduce addition of fractions and mlKed ni^bers with unlike 
denomlnatorB . 
2) Introduce an approach to problm-solvingp 

Description: The student answers 2 probl^s with like dsnominators , thsB 
PLATO presents one %Ath unlike deno^nators* fcids op the acreen dls- 
cusi what makes the new "hard" problCT different from the stailar 
"easy" ones* They decide that by renaming the fractions in ths "hard" 
pMcm^ they can find m "easy" probl^ that has the Bmm answer as 
t I" one* The student fills in the ntMbers as the kids on the 

en uep through the process* This is a brief introduction and 
4, Subesequent lessons dwelop these ideas n^re fully* 
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Paipt Addition; PLATO Paints (toueh) 




Purpose: Begip acidltion of fractions with unlike denominators, using a 
familiar model, 

Descriotlon: PLATO uses 2 different kinds of paint to paint 2 fractions of 
the same box. The student tells what fraction of the box is painted 
with each kind of paint, then what fraction of the box is painted in 
all The student can draw and erase lines on the box. This lesson 
relies on the student's experience cuttini a box Into sufficiently 
small equal pieces to tell how much is painted. Difficulty adjusts 
to the- student's performance. 
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Heuristics II 




Purpose: Give the student a more detailed look at the prablem'-aolving 
approach to fiddltion of fractions with unlike denominators* 

Description: The student answers the probl^ 2 fifths + 1 fifth, PLATO 
presanti ^ new problems 3 tenths + 2 fifths. Kids on the screen 
diec.ss what makes the first preblem "easy" and the second one "hard." 
They look for an "easy" probl^ that Imm the same aaswer as the "hard" 
one. They find the "easy" problw they need, but in the proeess they 
suggest 1 or 2 "easy" problems that won't do. Thus they emphaelEe that 
the appropriate "easy" problem must be another nma for the "hard" one. 
The student answers questions and fills in nraibers to help the kids on 
the screen. 
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High Wire 




Purpose: Show addition of fractions on the number line with visual feadback 
about conmion denQminatora, 

Description: A monkey swings along under a high wire (nwber line) making 
an addition problem (e.g,, 2/3 + 1/2 is 2 swings of length 1/3 and 1 
swing of length 1/2). The student writes a fraction to hop a feather 
along above the number line. If the stud^.v- is right, the feather 
lands where it can tickle the monkey; and tne monkey falls off the 
line laugMng. This is a number line illustration of mmmn denominator 
tha monkey's swings and feather's hops match up to show equivalenceB, 
Difficulty adjusts to the student's performance. 
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Heuristics III 




^9 



P-rpose: 1) Show addition of coins as a familiar procass which is similar 
to addition of fractions with unlike deDe'ilnatote* 
2) Reinforce the problem- solving approach to addltioii of fractions 
with unlike denominators. 

Description! PLATO shows 1 nickel and 1 dime. Th& Ht:x&<mt tell- '-.ow much 
money that Is all together. Kids on the 84it ^an cowaeat that "5 sients + 
10 cents" la another name for "1 nickel + 1 dime." The %mdvM th^n 
does two or three coin addition problems by renaming each on? in cents 
to make an "easy" problem that has the same answer as the "hard" one. 
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Heuristics III Practiuji 




Purpose: ^perience using the problem-'eolFlng approach to addition and 
subtraction of fractions with unlika fjftnomlnatiors* 

Pescrlption: The student solves addition and subtraction problems Involving 
coins and fractions with unlike denominators* Difficulty adjusts to 
the student* s performance. The lowest difficulty level is moetly coins 
problesnB* Higher levels have fewer coins problems, more fractions 
problems I and Jractlona written In fraction notation ("2/3" Instead of 
"1 thirds"). The highest level has no coins problems and encourages the 
student to find a comon denominator before PLATO suggests one* For 
fractions problems on all levels, one of the denominators in the problem 
can be used as the comon denotalnator (l«a,p one denominator always 
divides the other evenly) . 
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Paint Additions Student Paints (touch) 




Purpose I Provide further eKperience with addition of fractions with unlike 
denominator a s using a f Miliar model. 

Description: The student is aeked to paint a ft-.Gtlon of a boK with one 

kind of paint J then paint another fraction of the boK with s difft^^nt 
kind of paint. The student then tells wiiat fraction of the ho% hm 
paint on it. Difficulty adjusts to the Btude.nt's performance. 
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Addition and Subtraction Drill 




Purpose! Practice adding and subtracting fractions and mlKed numbers wivn^ 

unlike denominators. This is for students who have a basic undarstc.r.ding 
but need practice* 

Description: There are 4 problems per page and no pictures or models. Chere 
is help for studants who have trouble re-naming with a con^on dervci ^xiators 
'^borrowing," or putting answers into standard form, Thare are ap^i ial 
messages for conmion errors like adding instead of subtracting, T w; _ 
student will see Qtm yam at a time. Difficulty adjusts to the student s 
performa'Ace. 



Ell 



Target Practi ce 




Purpose- Addition practice which may encourage iig the ans\^7er by 

estimation. 

Description: The student fires a remote control rocket at a target* Both 
the rrscket and the target are on a number line at knowi poaitiona* An 
easy estimate will hit the target for a "SCORE," but only the exact 
answer gets a "BULLSKE*" Difficulty adjusts to the student's performance. 
This lesson appeared with like denominators in the previous chapter. 
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Fractions B asket'ball 




Purpose: Subtraction practice on the nrjmber line. 

Description; This is a game for one or two students. Given ball and basket 
ynsltlons on the number line, the student bounces the ball jome fraction 
or mixed number (e.g., 2 7/8 makes the ball do two bounces of length 1 
thsn seven bounces of length 1/8) to make « basket. Difficult;? adjusts 
to the student's performance. This lesson appeared with like denomlnafors 
in the previous chapter. 
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Purpose: 1) Ravlew the ptoblam^golvlng strategy for addition and aubtractioii 
of f raGtlons ^th. unlike denomlaatoxa - 
2) Apply this approach to problems in t^hlch neither of the given 
denomluatora car* te used for th^ compion denominators (i.e-j 
naither denoBiljmtor divides the other evealy) . 

Deacriptlon: The student gtarta with a page from "K^urlatlcs III JPraGticep*' 
If the student parfoMs poorly on this page, he or ghe staya la the 
praatlce leescn. If the student does Yaason^bly well, PLATO prasenti 
the problem J 1/2 + 1/3, Klda on the screen qulakly reviaw the problem'^ 
solving strategy and auggest renmlng the problem iti sJ^thSg The etticiasic 
worka the problein^ then the kids on the icraen reviw the idea thac the 
"easy" problem is just another naae for the ''hard" one* 
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Purposes Practice adding and subtraotixig fractioms ^;lth uailke denomlnatQrs , 
PLAro suggest a a coin^Dn deiiQj&inatcr* 

Descxlpttoa* The student solves addition and subtraction prpblema with 

unlike denominators* All pMblem.y use fraction riotation (*^2/3" Inatead 
of '*2 thirds"), IHfficulty adjusts to the student's perfor^tice* 
Higher levels have more p?foblems in which neither of the denominators 
Can be uped ma the aoiraon denomlriator Cl*a.| neither danomlnator divides 
the oth^r eveiily)* 7he highest level encourages the ctiident to find 
a cQifflion denominatQr before PLATO suggests one. 
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i^aiiit Additions Choice (touch) 




Purpoae^ EmcouLrage Che student to make up his or hat own fraction addition 
problems and try painting problems In diffareat ways* 

Descriptioni Tha studant has a choice of three actlvltieoi 

1) Write an addttipn numler sentence for paint Ingi done by PLATO (as 
m "Faint Additloni PLAIO Paints") 

2) Paint problems that PIMO cheoies (as in "Paiiit Addlttori; Student 
Paints") 

3) paint a boaCj th&n wite an idditlon nimter sentence to descrlba the 
painting. 

The student may save hie ec her painting in a library for others to see. 
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Xnequall^ie s_ Wi th_ Lllce Danomlnatoi-s 



r 




Ptirposei Provide readiness for comparing fractious with unlike denomtiiators , 

Defearlptton: Tha student tells which of 2 fractions with like denominatoxs 
Is biggar. If the studant: is not cGrrect on the first try^ PtATO 
displays the appr&priata fractions of pizza, for compartson. 
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Addition W ith Equlyalenae Sets (touch) 




Purposes Suggest a systcimatlc method for finding a cOBnaon denQminator* 

Description: Glvea the problem 1/4 + 1/10^ the kids on the sereen tify to 

find an appropriate comoaon denoioinator* After trying a few denominators 
that don-t work, they decide to list the equivalence seti for 1/4 and 
1/10» The student lists the sets* finds 2 names with a eomon denomi* 
natori and answara the problem* 
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Addition and Subtraction Pr a cti ce With Equivalence Sets (touch) 




Purpose: Provide experience adding and subtracting fractions and mlxad 
numbers J using a systematic method to find a common denominator* 

Descriptions The student solves addition and subtraction problems by listing 
5 elements in the equivalence set for each fraction , then picking out 
2 names with the same denominator. Difficulty adjusts to the student -s 
performance. This lesson Involves no strangles for deciding how many 
names should be listed for each fraction, A student who does well can 
finish the lesson in as few as 3 problems and be ready for tha lesBon, 
"Strategiea for Listing Sets." 
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StTategles for Llstlaja; Sets (touch) 



r 

1 v'y - 





Purposes 1) Provide practice adding and subtracting fractions and mlKed 
numbers s using equivalence seta to find a conmon denominator. 

2) Point out that more common denominators can be found hy listing 
mora names, 

3) Develop strategies for deciding how many names to list to find 
a coMaon denominator* 

4) Enable the student to solve addition and subtraction problems 
without relying on guidanae from PLATO. 

Descrlptioni There are 2 Introductory problOTS followed by practice* When 
the student finishes the first problemp kids on the screen point out 
that there are 2 common denomlnatora visible in the set listings. They 
see that either one can be used to find the correct answer to the problCT. 
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They then list more nami^s to find another common denominator and 
speculate about how many more coranon denomitiators could be found. 

The studeitt starts to solve the second problem by listing the equlvalen 
sets* As soon as a conmion denominator shows up in the second set, the 
kids on the screen point out that there is no need to list more names. 
In the practice problems that follow, the student is free to list as 
many names for each fraction as he or she wants* Before writing the 
answer^ the student must touch 2 names that have like denominators. 
For students who have trouble listing the sets^ PLATO sometimes offers 
to calculate the equivalent fractions so that the student can view the 
overall addition process without getting bogged down in the individual 
calculations* Difficulty adjusts to the student *s performance. For 
higher levels of difficulty, the student is not required to list sets 
or touch 2 names that have like denominators* The student can do what-^ 
ever set=listing he or she needs. 
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Heuristics Review 




Purpose: Summarize and review the strategy for adding and subtracting 
fractions with unlike denominators. 

Description I There are 6 problems involving addition and subtraction of 
fractions and miKed numbers with unlike denominators* For each 
probleinj the kids on the screen review the problems-solving strategy 
and find an "easy" problem that has the same answer as the '^hard" 

one. The student answers the problems. In a given session the student 

will see 1 or 2 of the problems, 

I 
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Inequalities Wi th Unlik e DenQminatora (touch) 




Purpose 1 Develop a systematic method for comparing the size of 2 fractions 
with unlike denominatore* 

Description: Giveri 2 fractions with unlike denominators j the student tells 
which is bigger or that they're equivalent. Before responding , the 
student can choose to press HELP for a chance to list some names for 
either or both of the fractions. If the student's response is incorrect 
he or she must list both equivalence sets and touch 2 names that have 
a conmon denominator befora trying the question again. 
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Check-up for Addition, and Subtraction (unlike denomlnatorg) (touch) 






Purpose I 1) Review addition and aubtraction of fractions at^ mlKed numbers 
with unlike denominators* 
2) See if the student is ready for material which depends on these 
concept a* 

Descriptions The check-up consists of selected problems from each of three 
leasonai '*Paint additioni PLATO Paints "Strategies for Listing 
Sets," and "Inequalities with Unlike Denominators." 
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